APPENDIX A

Titusville-Cocoa Airport Authority Statement Regarding
Concept Y Reusable Launch Vehicle



TIX » Space COAST ReEGIoNAL AIRPCRT
COl » MERRITT ISLAND AIRPORT
X219 ARTHUR DUNN AIRPARK

355 Golden Knights Bivd. > Tiusville, Florida 32780 +» 321.267.8780 = fax: 321.383.4284 -» email: admins@flairport.com

May 17, 2018

Federal Aviation Administration
Oftice of Commercial Space Transportation

REFERENCE: Launch Site Operators License Application and
Environmental Assessment
Space Coast Regional Airport

Dear Ms. Katherine Branham

Please accept the following letter of record documenting the TCAA position and intent in
reference to Concept Y RLV incorporation within the LSOL Application and
Environmental Assessment.

The Titusville-Cocoa Airport Authority (TCAA) hereby withdrawals the Concept Y RLV
from the Launch Site Operators License (LSOL) Application. However, the TCAA has
not removed the Concept Y RLV from the Environmental Assessment (EA) and intends
to allow the planning and assessment of that Concept to remain incorporated within the
EA should a Concept Y RLV become a more viable option for space flight in the future.

Should you have any questions, please contact us at (321) 267-8780.

P

Sincerely,
Michael D. Powell, C.M., ACE
CEO
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This information is provided as a guide to project planning, and is not a substitute
for site-specific surveys. Such surveys may be needed to assess species' presence

or absence, as well as the extent of project effects on listed species and/or
designated critical habitat.

The following table lists those federally-listed species known to be present in the county.
Code Key: E = Endangered, T = Threatened, CH = Critical Habitat Designated, C=Candidate Note 1

Category ‘ Species Common Name ’ Species Scientific Name ’ Code
’ West Indian (Florida) Manatee | Trichechus manatus latirostris | E/CH

Mammals ‘ Southeastern Beach Mouse | Peromyscus polionotus nineiventris |

‘ Audubon's Crested Caracara | Polyborus plancus audubinii | T

‘ Florida Scrub-jay ’ Aphelocoma coeruluscens ’ T

Birds ’ Piping Plover | Charadrius melodus | T

‘ Wood Stork | Mycteria americana | E

‘ Red-cockaded Woodpecker | Picoides borealis | E
Fish | None ] ]

‘ Atlantic Salt Marsh Snake | Nerodia clarkii (=fasciata)taeniata | T

‘ Eastern Indigo Snake | Dymarchon corais couperi | T

‘ Green Sea Turtle ’ Chelonia mydas ] E

) ’ Hawksbill Sea Turtle | Eremochelys imbricata | E

Reptiles ‘ Leatherback Sea Turtle | Dermochelys coriacea | E

‘ Kemp's ridley Sea Turtle | Lepidochelys kempii | E

‘ Loggerhead Sea Turtle ’ Caretta caretta ’ T

’ Gopher Tortoise | Gopherus polyphemus | C
‘ Amphibians ‘ None | |
‘ Mollusks ‘ None | |
‘Crustaceans ’ None | |

‘ Plants ‘ Carter's Mustard | Warea carteri | E

P Home P Species: North Florida County B* Species: South Florida County B Species: Panhandle

County

For a list of State species by county use the Florida Natural Areas Inventory's Tracking Lists at

http://www.fnai.org/trackinglist.cfm

For State listed species details, please go to http://myfwc.com/imperiledspecies//

Note 1. Candidate species receive no statutory protection under the ESA. The FWS encourages

cooperative conservation efforts for these species because they are, by definition, species that may
warrant future protection under the ESA.

NOTE: Bald eagles were removed from the endangered species list in June 2007 because their
populations recovered sufficiently. However, the protections under the Bald and Golden Eagle Act
(Eagle Act) continue to apply. Please see the eagle information on our Landowner Tools page or our

national website at http://www fws gov/migratorybirds/baldeagle htm for information regarding new

permit
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FNAI Tracking List

BREVARD COUNTY
101 Total Elements Found
Last Updated: January 2019

SEARCH RESULTS
NOTE: This is not a comprehensive list of all species and natural communities occurring in the location searched. Only
elements documented in the FNAI database are included and occurrences of natural communities are excluded. Please see

FNAI Land Cover information or Reference Natural Community map for more information on communities.

Plants and Lichens

Calamovilfa curtissii Curtiss' sandgrass G3 S3
Centrosema arenicola sand butterfly pea G2Q S2
Chamaesyce cumulicola sand-dune spurge G2 S2
Coelorachis tuberculosa Piedmont jointgrass G3 S3
Conradina grandiflora large-flowered rosemary G3 S3
Dennstaedtia bipinnata hay scented fern G4 S1
Dicerandra thinicola Titusville balm GlQ S1
Glandularia maritima coastal vervain G3 S3
Glandularia tampensis Tampa vervain G2 S2
Halophila johnsonii Johnson's seagrass G2Q S2
Harrisia simpsonii Simpson's prickly apple G2 S2
Heliotropium gnaphalodes sea rosemary G4 S3
Lantana depressa var. floridana Atlantic Coast Florida lantana G2T1 S1
Lechea cernua nodding pinweed G3 S3
Lechea divaricata pine pinweed G2 S2
Lindera subcoriacea bog spicebush G3 S1
Monotropsis reynoldsiae pygmy pipes G1 S1
Nemastylis floridana celestial lily G2 S2
Nolina atopocarpa Florida beargrass G3 S3



Ophioglossum palmatum hand fern G4 S2 E
Pavonia spinifex yellow hibiscus G4G5 S2 N
Peperomia humilis terrestrial peperomia G5 S2 E
Peperomia obtusifolia blunt-leaved peperomia G5 S2 E
Pteroglossaspis ecristata giant orchid G2G3 S2 T
Schwalbea americana chaffseed G2 S1 E E
Tephrosia angustissima var. curtissii  coastal hoary-pea G1T1 S1 E
Warea carteri Carter's warea G3 S3 E E
Zephyranthes simpsonii redmargin zephyrlily G2G3 S2S3 T

Clams and Mussels

Elliptio monroensis St. Johns Elephantear G1G2 S1S2 N

Villosa amygdala Florida Rainbow G3 S3 N

Snails and Allies

Praticolella bakeri Ridge Scrubsnail G2G3 S2S3 N

Grasshoppers and Allies

Melanoplus indicifer East Coast Scrub Grasshopper G1 S1 N

Beetles

Aethecerinus hornii Horn's Aethecerinus Long-Horned Beetle G2 S2 N
Aphodius aegrotus Small Pocket Gopher Aphodius Beetle G3G4 S3? N
Aphodius laevigatus Large Pocket Gopher Aphodius Beetle G3G4 S3? N

Ataenius wenzelii An Ataenius Beetle G3G5 S2S3 N



Diplotaxis rufa Red Diplotaxis Beetle G2G3 S2S3 N
Haroldiataenius saramari Sand Pine Scrub Ataenius Beetle G3G4 S354 N
Hypotrichia spissipes Florida Hypotrichia Scarab Beetle G3G4 S354 N
Peltotrupes profundus Florida Deepdigger Scarab Beetle G3 S3 N
Phyllophaga elizoria Elizoria June Beetle G2 S2 N
Phyllophaga elongata Elongate June Beetle G3 S3 N
Selonodon floridensis Florida Cebrionid Beetle G2G4 S254 N
Serica tantula Little Silky June Beetle G1? S1? N

Butterflies and Moths

Callophrys gryneus sweadneri Florida Olive Hairstreak G5T2 S2 N
Euphyes dukesi calhouni Calhoun's Skipper G3T1 S1 N
Idia gopheri Gopher Tortoise Noctuid Moth G2G3 S2S3 N
Polites origenes Crossline Skipper G4G5 S3 N

Ants, Bees, and Wasps

Bombus fraternus Southern Plains Bumble Bee G2G4 S1S2 N
Colletes titusensis A Cellophane bee G1G2 S1S2 N
Fishes

Acipenser oxyrinchus oxyrinchus Atlantic Sturgeon G3T3 S1 E FE
Bairdiella sanctaeluciae Striped Croaker G5 S2 SC N
Ctenogobius pseudofasciatus Slashcheek Goby G3G5 S1 N

Gobiomorus dormitor Bigmouth Sleeper G4 S2 N



Microphis brachyurus

Rivulus marmoratus

Amphibians

Opossum Pipefish

Mangrove Rivulus

G4G5 S2

G4G5 S3

Lithobates capito

Reptiles

Gopher Frog

Alligator mississippiensis

Caretta caretta

Chelonia mydas

Crotalus adamanteus

Dermochelys coriacea

Drymarchon couperi

Gopherus polyphemus

Lampropeltis getula
Lampropeltis occipitolineata

Lepidochelys kempii

Pituophis melanoleucus

Sceloporus woodi

Birds

American Alligator
Loggerhead Sea Turtle

Green Sea Turtle

Eastern Diamondback Rattlesnake

Leatherback Sea Turtle

Eastern Indigo Snake

Gopher Tortoise

Common Kingsnake

South Florida Mole Kingsnake

Kemp's Ridley Sea Turtle

Pine Snake

Florida Scrub Lizard

G5 sS4
G3 S3
G3 S2S3
G4 S3
G2 S2
G3 S3
G3 S3
G5 S2S3
G1G2 S1S2
G1 S1
G4 S3
G2G3 S2S3

SAT FT(S/A)
T FT
T FT
N
E FE
T FT
C ST
N
N
E FE
ST
N

Antigone canadensis pratensis

Aphelocoma coerulescens

Aramus guarauna

Athene cunicularia floridana

Caracara cheriway

Florida Sandhill Crane

Florida Scrub-Jay

Limpkin

Florida Burrowing Owl

Crested Caracara

G5T2 S2
G2? S2
G5 S3
GA4T3 S3
G5 S2

ST
T FT

N

ST
T FT



Dryobates borealis

Egretta caerulea

Egretta rufescens

Egretta thula

Egretta tricolor

Eudocimus albus

Haematopus palliatus

Haliaeetus leucocephalus

Laterallus jamaicensis

Mycteria americana

Nyctanassa violacea
Nycticorax nycticorax
Pandion haliaetus
Peucaea aestivalis
Platalea ajaja
Plegadis falcinellus
Rynchops niger
Sternula antillarum

Thalasseus maximus

Mammals

Red-cockaded Woodpecker
Little Blue Heron

Reddish Egret

Snowy Egret

Tricolored Heron

White Ibis

American Oystercatcher
Bald Eagle

Black Rail

Wood Stork
Yellow-crowned Night-heron
Black-crowned Night-heron
Osprey

Bachman's Sparrow
Roseate Spoonbill

Glossy lbis

Black Skimmer

Least Tern

Royal Tern

G3

G5

G4

G5

G5

G5

G5

G5

G3G4

G4

G5

G5

G5

G3

G5

G5

G5

G4

G5

S2

sS4

S2

S3

4

sS4

S2

S3

S2

S2

S3

S3

S354

S3

S2

S3

S3

S3

S3

FE

ST

ST

ST

ST

ST

ST

ST

Eubalaena glacialis

Mustela frenata peninsulae

Peromyscus polionotus niveiventris

Podomys floridanus

Trichechus manatus

Ursus americanus floridanus

North Atlantic Right Whale
Florida Long-tailed Weasel

Southeastern Beach Mouse
Florida Mouse

West Indian Manatee

Florida Black Bear

G1

G5T3?

G5T1

G3

G2

G5T4

S1

S3

S1

S3

S2

sS4

FE

FT

FT



Other Elements

Bird Rookery G5 SNR N

Manatee Aggregation Site GNR SNR N
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Wildlife Hazard Assessment Species List



Species Observed at TIX During the 2011 Wildlife Hazard Assessment Surveys
Retrieved from: Exner, Gary. Space Coast Regional Airport (KTIX) Wildlife Hazard Assessment. 1st ed.
Chuluota, FL: Advantage Consulting LLC, 2012. Digital.

BIRDS

American crow (Corvus brachyrhynchos)
American kestrel (Falco sparverius)
Anhinga (Anhinga anhinga)

Bald eagle (Haliaeetus leucocephalus)
Barn owl (Tyto alba)

Barn swallow (Hirundo rustica)

Belted kingfisher (Megaceryle alcyon)
Black vulture (Coragyps atratus)
Boat-tailed grackle (Quiscalus major)
Brown-headed cowbird (Molothrus ater)
Cattle egret (Bubulcus ibis)

Common grackle (Quiscalus quiscula)
Common ground-dove (Columbina passerine)
Double-crested cormorant t(Phalacrocorax auritus)
Great blue heron (Ardea herodias)

Great egret (Ardea alba)

House sparrow (Passer domesticus)
Killdeer (Charadrius vociferus)

Least tern (Sternula antillarum)

Little blue heron (Egretta caerulea)
Mourning dove (Zenaida macroura)
Northern cardinal ( Cardinalis cardinalis)
Osprey (Pandion haliaetus)

Palm warbler (Setophaga palmarum)
Pileated woodpecker(Oryocopus pileatus)
Red-tailed hawk (Buteo jamaicensis)
Red-winged blackbird(Agelaius phoeniceus)
Ring-billed gull (Larus delawarensis)
Royal tern (Thalasseus maximus)
Sandhill crane (Grus canadensis)

Turkey vulture (Cathartes aura)

White Ibis (Eudocimus albus)

Wild turkey (Meleagris gallopavo)

REPTILES*

American alligator (Alligator mississippiensis)
American bullfrog (Rana catesbeiana)

Brown water snake (Nerodia taxispilota)

Common box turtle (Terrapene carolina)
Common garter snake (Thamnophis sirtalis)
Gopher tortoise (Gopherus polyphemus)

Green tree frog (Hyla cinerea)

Eastern Indigo Snake (Dymarchon corais couperi)
Eastern diamondback rattlesnake (Crotalus adamanteus)
Southern black racer (Coluber constrictor priapus)




*Report states that some of these species were observed and others are thought to potentially
use the Airport based on suitable habitat or evidence observed.

MAMMALS**1

Feral hog (Sus scrofa)

Coyote (Canis latrans)

White-tailed deer (Odocoileus virginianus)
Gray fox (Urocyon cinereoargenteus)
Raccoon (Procyon lotor)

Bobcat (Lynx rufus)

Eastern gray squirrel (Sciurus carolinensis)
Eastern cottontail (Sylvilagus floridanus)

**Report does not contain a list of mammal species observed, but these species were
mentioned in various portions of the report and on the example datasheet provided in the report.

! Exner, Gary. Space Coast Regional Airport (KTIX) Wildlife Hazard Assessment. 1st ed. Chuluota, FL:
Advantage Consulting LLC, 2012. Print.
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USFWS CORRSEPONDENCE REGARDING SCRUB JAY AREA

United States Department of the Interior

U. S. FISH AND WILDLIFE SERVICE

7915 BAYMEADOWS WAY, SUITE 200
JACKSONVILLE, FLORIDA 32256-7517

IN REPLY REFER TO:

FWS Log No. 04EF1000-2012-TA-0270

October 10, 2012

Susan Gosselin

Brevard County Natural Resources Management Office
2725 Judge Fran Jamieson Way, Building A-219
Viera, Florida 32940

Dear Ms. Gosselin:

Thank you for your letter received September 6, 2012 and email received October 8, 2012,
providing information regarding the proposed development of the Titusville-Cocoa Atrport
Authorities’s Space Coast Regional Airport property bordered by Perimeter Road to the North and
bordered by the Space Coast Regional Airport to the west and east in Brevard County, Melbourne,
Florida (Section 3, Township 23 South and Range 35 East. The proposed project occurs within the
range of the Florida scrub-jay (dphelocoma coerulescens). Scrub-jay surveys of the site were
conducted 2003 and again in June 18-22, 2012, and information in the reports indicated that no
scrub-jays were observed on the property or in the surrounding arca. Based on aerial maps and
information about the sites landscape, the Service has determined that the above-referenced parcel
contains overgrown, degraded or otherwise undesirable vegetation and therefore is not suitable
habitat for Florida scrub-jays.

The Service concludes that development will not impact scrub-jay habitat, and, therefore, will not
result in “take” of scrub-jays as defined under Section 9 of the Endangered Species Act. The
Service’s determination is valid for a period of no more than two years from the date of this letter.
If additional information in the future indicates that the construction of the project is impacting
scrub-jays, please notify our office so that we.can reassess our determination. If you have any
questions, please contact Erin M. Gawera, at 904-731-3121.

Sincerely, B
/Mg/—t

-~ David L. Hankla
H Field Supervisor

RECE!VED
0CT2 2 200

BREVARD COUNTY
NATURAL RESOURGES MGT

TIX Spaceport Licensing EA E-2
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BFIEVAHQ«

BOARD OF COUNTY coMulssloNEHs %
FLORIDA'S SPACE COAST f
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5 Judge Fran Ja n Way, Building A-219, Viera, FL 32940

Introduction

The proposed Project Speed at Titusville-Cocoa Airport Authority’s Space Coast Regional Airport is located in
Section 3, Township 23, and Range 35 of Brevard County, Florida (Figure 1). The location is bordered to the
south by Perimeter Road, to the north, west and east by the larger Space Coast Regional Airport (Figure 2). The
Titusville-Space Coast Regional Airport Authority is planning to complete all permitting for the site for an
incoming tenant. The total project site is 72 acres, of which, 36 acres occur within a Scrub Jay polygon and
contains potential habitat for scrub jays.

Site Description

A Florida Land Use Cover Forms Classification System (FLUCFCS) map for the project was prepared based on
field reconnaissance and is included as Figure 3. The proposed project area is comprised of previously impacted
areas (8110-Airports) covering 36 acres and natural areas (4340-Hardwood-Conifer Mixed) covering 36 acres.
Site soils are mapped in Figure 4. The soils listed on site are Myakka Sand (36), Candler Fine Sand (4),
Tavares Sand (63), and Quartzipsamments, smoothed (52).

The Hardwood-Conifer stand is shown in the photolog included in Site Photographs. The site canopy vegetation
is mixed hardwoods and conifers comprised of upland species such as: Eastern red cedar (Juniperus virginiana),
long leaf pine (Pinus palustris), slash pine (Pinus elliottii), sand pine (Pinus clausa), bluejack oak (Quercus
incana), scrub oak (Quercus inopina), sand live oak (Quercus geminata), and live oak (Quercus virginiana).
The shrub layer was comprised of upland shrubs such as saw palmetto (Serenoa repens), hog plum (Ximenia
americana), and Deerberry (Vaccinium stamineum). Ground cover was missing in the interior of the stand due
to extensive (>75%) canopy coverage. The remaining land cover type (Airport-8110) is vegetated with Bahia
(Paspalum notatum) grass with occasional herbaceous groundcover.

The three native soil types present within the natural area of the project site are commonly found in scrub or
scrubby flatwoods within Brevard County. They are Myakka Sand, Candler Sand and Tavares Sand. They are
well drained to moderately well drained sands found on or around sand ridges within Brevard County.
Quartzipsamments are mixed soils that are a result of clearing and filling for development.

Survey Methodology

Survey methods follow those by U.S. Fish and Wildlife Service, Scrub-Jay Survey Guidelines, Revised 2007
(Appendix A). Transects and play-back stations were based on previous Scrub-Jay Monitoring completed by
Storm L. Richards and Associates, Inc. in 2003 (Appendix B).

Fifteen monitoring stations and ten transect lines were utilized to cover the forested property as shown on
Figure 5. Florida Scrub jay territorial calls were played for at least five minutes per station in all four cardinal
directions. The survey was conducted over a five day period. Data sheets with the results of the survey are
located in Appendix C.

Main Line (321) 633-2016 e Remediation & Compliance (321) 633-2017 e Stormwater (321) 633-2014
Fax (321) 633-2029 enatres.brevardcounty.us
TIX Spaceport Licensing EA E-3



USFWS CORRSEPONDENCE REGARDING SCRUB JAY AREA

Survey Results

No scrub jay calls were heard in response to the played recordings. No Florida scrub jays were found within or
around the proposed Project Speed site. There have been no land management activities in regards to scrub
management on the Project Speed Site since the previous survey. The site vegetation is less than optimal for
scrub jays with canopy heights well over 20 feet and the only open areas are adjacent to the edges of the site
(Appendix B).

Therefore, it is requested that USFWS accept this report and concur on the survey findings of no Florida scrub
jay territories within the project boundary.

For questions or comments, please contact Sue Gosselin at (321)633-2016, x52438 or email at sue.gosselin@
brevardcounty.us.

Susan Gosselin
Environmental Scientist
Brevard County Natural Resource Management Office

Main Line (321) 633-2016 e Remediation & Compliance (321) 633-2017 e Stormwater (321) 633-2014
Fax (321) 633-2029 enatres.brevardcounty.us

TIX Spaceport Licensing EA E-4
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Figure 1

Project Location

Florida Scrub Jay Survey
Project Speed

TICO Airport

Titusville, Fl

Disclaimer: Due to the nature of map scale, accuracy,
precision, and spatial and non-spatial data integration,
this map may not reflect current and/or accurate
conditions.

TIX Spaceport Licensing EA
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Figure 2

Project Area

Florida Scrub Jay Survey
Project Speed

TICO Airport

Titusville, Fl

Disclaimer: Due to the nature of map scale, accuracy,
precision, and spatial and non-spatial data integration,
this map may not reflect current and/or accurate
conditions.

TIX Spaceport Licensing EA
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Figure 3

FLUCFCS Map

Florida Scrub Jay Survey FLUCFCS Code and Polygon
Project Speed

TICO Airport

Titusville, Fl

Disclaimer: Due to the nature of map scale, accuracy,

precision, and spatial and non-spatial data integration, 1 | nCh = 322 feet
this map may not reflect current and/or accurate >

conditions.

2011 Aerials from Brevard County Property Appraiser

Map created in ARCINFO 9.3

TIX Spaceport Licensing EA




~ oy

USFWS CORRSEPONDENCE REGARDING SCRUB JAY AREA
\ P ), T, 2 . ¥

Figure 4

Soil Map

Florida Scrub Jay Survey
Project Speed

TICO Airport

Titusville, Fl

Disclaimer: Due to the nature of map scale, accuracy,

precision, and spatial and non-spatial data integration, 1 | nCh = 346 feet
this map may not reflect current and/or accurate

conditions. 1 1 550

2011 Aerials from Brevard County Property Appraiser

Map created in ARCINFO 9.3
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Figure 5

Survey Map o t
Florida Scrub Jay Survey 7\ Monitoring Transec
Project Speed @ Survey Stations
TICO Airport

Titusville, Fl

Disclaimer: Due to the nature of map scale, accuracy,
precision, and spatial and non-spatial data integration, 1 inch = 346 feet
this map may not reflect current and/or accurate
550 1,100

conditions. 1 | 0
2011 Aerials from Brevard County Property Appraiser ’ s N € ot
Map created in ARCINFO 9.3 i d
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SITE PHOTOGRAPHS
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Image 1. View to the northeast form the southwest corner of the project site.
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Image 2. View to the southwest from the northeast corner of the project site.
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USFWS CORRSEPONDENCE REGARDING SCRUB JAY AREA

Scrub-Jay Survey Guidelines

(Updated 08/24/2007)

Adapted from: J.W. Fitzpatrick, G.E. Woolfenden and M.T. Kopeny. 1991. Ecology and development-related habitat
requirements of the Florida scrub-jay (Aphelocoma coerulescens). Florida Game and Fresh Water Fish Commission,
Nongame Wildlife Program Technical Report No. 8. Tallahassee, FL. 49pp.

The most effective method for surveying a site for Florida scrub-jays is to traverse the area systematically,
using a high quality tape recording of Florida scrub-jay territorial scolding in an attempt to attract the jays.
The recording should include clear examples of all typical territorial scolds, including the female "hiccup”
call. Vocalizations are available by contacting:

Macaulay Library

Cornell Lab of Ornithology

159 Sapsucker Rd.

Ithaca, NY 14850

Email: macaulaylibrary@cornell.edu
http://birds.cornell.edu

Map plant communities either on a 7.5 foot U.S. Geological Survey (USGS) topographic map or an aerial
photograph at a scale of no more than 400 feet per inch. The vegetation map must show all forms of
existing development. On the vegetation map, establish parallel line transects with playback stations along
each transect. Space the transects and playback stations so that all different scrub types will be sampled for
jays (i.e., so that the taped calls will be effectively broadcast across areas of concern). These scrub types
should include not only the more "classic" xeric oak scrub, scrubby pine flatwoods, scrubby coastal strand,
and sand pine scrub, but should also include:

* pine-mesic oak

* xeric oak

* sand live oak

* improved, unimproved, and woodland pastures;

* citrus groves;

* rangeland;

* pine flat woods;

* longleaf pine xeric oak;

» sand pine;

« sand pine plantations;

- forest regeneration areas;

« sand other than beaches;

. disturbed rural land in transition without positive indicators of intended activity; and disturbed
burned areas.

The presence of scrub oaks, no matter how sparsely distributed, is the key indicator of "scrub" habitat.

Distances between transects, and between stations along transects, depend on many factors, including
power of the speaker used for broadcasting the calls, topography of the site, and the density of the
surrounding vegetation. Adequate spacing between transects can be estimated roughly as the distance at
which a person listening to the tape directly in front of the speaker perceives the "bird" to be no more than
about 100 meters away. A distance of 100 to 200 meters between transects and between stations is
generally adequate when using a good-quality, hand-held cassette player broadcasting at full volume.
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Surveys should be carried out on calm, clear days about one hour after sunrise, and should terminate
before midday heat or wind. Surveys should not be conducted in winds stronger than a moderate breeze (5-
8 mph), in mist or fog, or in precipitation exceeding a light, intermittent drizzle. Heat and especially wind
lowers the tendency for jays to respond to distant territorial scolds, and wind reduces the distance over
which recordings can be heard. Jays are also reluctant to fly on windy days regardless of hour or season.
Surveys also should NOT be conducted if accipiters or other scrub-jay predators are present in the area; in
the event this is the case, the surveyor should either wait until the predator is gone or come back on another
day.

Surveys may be conducted anytime between March 1 through October 31. However, Ideal survey periods
include: 1) spring (especially March), 2) fall (September and October), when territorial displays are most
frequent and vigorous, and 3) midsummer (July) when young of the year are independent but still
distinguishable by plumage. The poorest times of the year to survey are late winter, when jays are most
likely to fly far for food, and late spring when the young are quiet and the adults are occupied with molt and
feeding fledglings.

Transects may be driven or walked. If driven, step out or stand atop the vehicle at each playback station.
Broadcast the calls at each station for at least 1 minute in all four directions around the playback station,
emphasizing any direction in which low-growing oak scrub is the predominant vegetation. On the vegetation
map, plot the locations and indicate group size of all Florida scrub-jays where they are first seen or heard.
Distinguish adult-plumaged jays from juvenile-plumaged jays whenever possible.

At localities with car trails, large areas of scrub can be surveyed with a vehicle in one day. On foot, the
process is more laborious because of the relatively large size of territories (often 10 to 40 acres). Once a
group is located, stop broadcasting at that station. Remaining at this station briefly should result in the
assembly of the entire group. This allows one to estimate group size and, if done during the midsummer, to
distinguish young of the year from adults.

Sometimes two or more groups will be attracted to one station, usually from different directions. Observers
should be careful, therefore, to plot each group where it was first spotted or heard, not at the site to which
the jays were attracted. In rare circumstances, especially at sites where numerous groups congregate at
artificial food or water sources, it may be difficult to differentiate groups. This is especially true where jays
have become habituated and tame to human approach. Again, in such cases careful observation is
extremely important. Studies of such congregations using color-marked jays have confirmed that almost
always they consist of members of different family groups. Often they may have crossed several territory
boundaries to reach the neutral feeding or drinking areas. The result gives a false impression of extremely
high jay density.

It is essential that the subject area be surveyed as often as necessary (for a minimum of 5 days) to
establish an accurate count of jay groups and territorial boundaries. If more than 8 to 10 jays are
encountered at a single playback station during a fall or spring survey period, the jays at this site should be
monitored carefully over several visits and different times of day. Numbers will shift as groups arrive and
depart. Often it is possible to watch where the jays come from or return to as a means of determining how
many groups are represented. For determining territorial boundaries, it is essential that the surveyor be
familiar with different types of behavior exhibited by scrub-jays. Territorial boundaries may be most
accurately predicted through a combination of observing scrub-jays and listening for territorial behavior (in
the case where several families of scrub-jays exist in contiguous habitat) or by including habitat suitable for
occupation by scrub-jays within a territorial boundary (in the case where a family of scrub-jays is somewhat
isolated from other groups). If a question exists as to how many groups of scrub-jays are onsite, or where to
draw territorial boundaries, it is strongly recommended that the U.S. Fish and Wildlife Service receive
permission from the land owner to conduct an independent survey onsite.
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The key end products of this procedure are: (1) a complete count of all jay groups onsite and (2) an
approximate territory map or home range center for each group. Provide the U.S. Fish and Wildlife Service
with a final report that includes the following, as applicable:

A. An information sheet including:
» Dates and starting and ending times of all surveys conducted.
* Weather conditions during all surveys, including average temperature, wind speed and direction,
visibility, and precipitation.
« Total number of jay groups found, number of jays in each group and number of juvenile-plumaged
jays in each of these groups.

B. An aerial photograph or vegetation map depicting:
* The entire area of interest.
* Transect lines and playback stations.
Locations of all jays seen or heard while conducting the survey or at any other time, including flight
direction.
» Approximate suspected territory boundaries between jay groups or suspected home range centers

for each group.

Mail Scrub-jay survey reports to:

North Florida Counties

Scrub-Jay Survey

U.S. Fish and Wildlife Service

6620 Southpoint Dr. South, Suite 310
Jacksonville, FL 32216-0958

South Florida Counties

Scrub-Jay Survey

U.S. Fish and Wildlife Service
1339 20" St.

Vero Beach, FL 32960-3559
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APPENDIX B
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STORM L. RICHARDS & ASSOCIATES, INC.
ENVIRONMENTAL ASSESSMENTS, FEASIBILITY STUDIES, & PERMITTING
1804 MAPLE AVENUE
SANFORD, FLORIDA 32771-3358
(407) 3239021 FAX: (407) 366-0538

DR, JEANNE FILLMAN-RICHARDS, President .
DR. STORM L. RICHARDS s

July 31, 2003

‘M. Scott C. Carr, C.M.
Director of Facilities, Operations,

& Planning
Space Coast Regional Airport
Titusville-Cocoa Airport Authority
355 Golden Knights Boulevard
Titusville, Florida 32780

Re:  Review by U.S, Fish and Wildlife Service of the proposed northwest development
area site, located on the east side of Perimeter Road west of Taxiways "D" and "F" at
the Space Coast Regional Airport, in Sections 2 & 3, Township 23 South, Range 33
East, Titusville, Brevard County, Florida 32780

Dear Mr. Carr:

In conjunction with the Letter Report of Official Endangered and Protected Fauna and Flora
in Florida regarding the above-referenced site, Storm L. Richards & Associates, Inc, has
completed a Florida scrub jay (Aphelocoma coerulescens coerulescens) repori for the subject
site located on the east side of Perimeter Road west of Taxiways "D" and "F" at the Space
Coast Regional Airport. The guidelines for this report are included for your convenience in
Attachment #3—U.S. Fish and Wildlife Service Scrub-jay Survey Guidelines.

In July 2003 Storm L. Richards & Associates, Ine,, completed a detailed survey of the
above-referenced project including 15 stations for review by using the Florida scrub jay bird
vocalizations, observations throughout the area (see Attachment 1—Maps of Site for maps
showing stations and transect lines for the subject site} and 10 transects throughout the site.
All stations and transect lines were inventoried for 5 consecutive days from carly morning on
through afternoon. The area was also photoinventoried (included in Attachment

4 Threatened/Endangered Species Inventory of the Site by Storm L. Richards &
Associates, Inc., Dated July 31, 2003). Additional surveying was conducted after the 5-day
reporting period both at the perimeter of the site and the internal areas of the site. Monitoring
sheets were also kept for the 5-day reporting period (see Attachment 2—Florida Scrub Jay

NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS » FLORIDA ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS
NATIONAL ENVIRONMENTAL ASSESSORS ASSOCIATION » FLORIDA ENVIRGNMENTAL ASSESSORS ASSOC!A"FiON
THE ASSOCIATION OF AMERICAN GEOGRAPHERS + FLORIDA SOCIETY OF GEOGRAPHERS
THE GALILEQ CIRCLE OF THE AMERICAN GEOGRAPHICAL SOCIETY
REGISTER QF FROFESSIONAL ARCHAEOLOGISTS » FLORIDA ARCHAEOLOGICAL COUNCIL
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M, Scott C, Carr, C.M,
Director of Facilities, Operations,
& Planning
Space Coast Regional Airport
Titusville-Cocoa Airport Authority
July 31, 2003 Page 2

Monitoring Data Sheets). Additionally, Ms. Anniec Dziergowski of the U.S. Fish and
Wildlife Service reviewed portions of the site perimeter and interior prior to the monitoring.
No Florida scrub jays were observed on the subject proposed development site when
observations by Ms. Dziergowski took place or during the period of review by Dr. Storm L.
Richards, Ph.D., and Dr. Jeanne Fillman-Richards, Ph.D. or other staff of Storm L. Richards
& Associates, Inc. There is habitat near and adjacent to the subject site that provides more
opportunity for xeric habitat, less development and activity, and greater opportunity for
nesting and overall habitat.

The monitoring reports, transects, testing stations, and bird call playback stations are included
in this report for your transmittal to the U.S. Fish and Wildlife Service. This information
and methodology for review was derived from the U.S Fish and Wildlife Service Scrub-Jay
Survey Guidelines developed by Ms. Annie Dziergowski (copy included in Attachment 2).

In conclusion, the proposed northwest development area site does not appear to have a
resident Florida scrub jay population or Florida scrub jays that routinely occupy the specific
area, No Florida scrub jays were observed on the site and a formal request should be made to
the U.S. Fish and Wildlife Service via Ms. Dziergowski for immediate habitat moedification
of the site based on Florida scrub jays not occurring on the site and the need for development
plans which need to be completed at the earliest date. Please do not hesitate to call if you
have any questions.

Respectfully submitted, AN
"“:.f‘?:‘."“d
:¢, ey,

ra lnvuonmmm l'

g"'f“'""L"“""'”"b o

- /
Storm L. Richards, Ph.D. f
Certified Environmental Professional '{% 0356‘2 o ;‘:
Florida Association of Environmental { “-Eﬂﬂ!},. Z‘s -
Professionals, Member “L""
\\\.\‘-“"

Attachments:

1 Maps of Site

2: Florida Scrub Jay Monitoring Data Sheets

3 U.S. Fish and Wildlife Service Scrub-Jay Survey Guidelines

4 Threatened/Endangered Species Inventory of the Site by Storm L. Richards &

Associates, Inc., Dated July 31, 2003
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ATTACHMENT 1

MAPS OF SITE

USGS Map of Proposed Northwest Development Area

Outline Map of Proposed Northwest Development Area Showing FLUCFCS
Communities, Bird Call Playback Stations, and Transect Locations for
Florida Serub Jay Occurrence by Bird Call Playback Station and
Observation

Aerial Photo of Northwest Development Area Showing FLUCFCS
Communities on the Site

Aerial Photo of Northwest Development Area Showing Bird Call Playback
Stations on the Site

Aerial Photo of Northwest Development Area Showing Transect Locations for
Florida Scrub Jay Occurrence by Bird Call Playback Station and
Observation on the Site
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USGS MAP OF PROPOSED NORTHWEST DEVELOPMENT AREA

USFWS CORRSEPONDENCE REGARDING SCRUB JAY AREA
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OUTLINE MAP OF PROPOSED NORTHWEST DEVELOPMENT AREA
SHOWING FLUCFCS COMMUNITIES, BIRD CALL PLAYBACK STATIONS, AND
TRANSECT LOCATIONS FOR FLORIDA SCRUB JAY OCCURRENCE BY BIRD
CALL PLAYBACK STATION AND OBSERVATION

LEGEND:

¥ 410—UPLAND CONIFEROUS FORESTS
411—PINE FLATWOODS

j 413—SAND PINE
421—XERIC OAK
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AERIAL PHOTO OF NORTHWEST DEVELOPMENT AREA
SHOWING FLUCFCS COMMUNITIES ON THE SITE
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AERIAL PHOTO OF NORTHWEST DEVELOPMENT AREA
SHOWING BIRD CALL PLAYBACK STATIONS ON THE SITE
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AERTAL PHOTO OF NORTHWEST DEVELOPMENT AREA SHOWING
TRANSECT LOCATIONS FOR FLORIDA SCRUB JAY OCCURRENCE BY
BIRD CALL PLAYBACK STATION AND OBSERVATION ON THE SITE
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ATTACHMENT 2

FLORIDA SCRUB JAY MONITORING DATA SHEETS
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FLORIDA SCRUB JAY MONITORING DATA SHEET
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FLORIDA SCRUB JAY MONITORING DATA SHEET
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FLORIDA SCRUB JAY MONITORING DATA SHEET
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ATTACHMENT 3

U.S. FISH AND WILDLIFE SERVICE
SCRUB-JAY SURVEY GUIDELINES
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Scrub-Jay Survey Guidelines

Adapted from: J.W, Fitzpatrick, G.E. Woolfenden and M.T. Kopeny. 1991. Ecology and
development-related habitat requirements of the Florida scrub-jay (Aphelocoma coerulescens).
Florida Game and Fresh Water Fish Commission, Nongame Wildlife Program Technical Report
No. 8. Tallahassee, FI.. 49pp.

The most effective method for surveying a site for Florida scrub-jays is to traverse the arca
systematically, using a high quality tape recording of Florida scrub-jay territorial scolding in an
attempt to attract the jays. The recording should include clear examples of all typical territorial
scolds, including the female "hiccup” call. Vocalizations are available by contacting:

Library of Natural Sounds

159 Sapsucker Rd.

Ithaca, NY 14850

Email: libnatsounds@cornell.edu

hitp://birds.comell.edu

Map plant communities either on a 7.5 foot U.S. Geological Survey (USGS) topographic map or
an aerial photograph at a scale of no more than 400 feet per inch. The vegetation map must show
all forms of existing development. On the vegetation map, establish parallel line transects with
playback stations along each transect. Space the transects and playback stations so that all
different scrub types will be sampled for jays (i.e., so that the taped calls will be effectively
broadcast across areas of concern). These scrub types should include not only the more "classic"
xeric oak scrub, scrubby pine flatwoods, scrubby coastal strand, and sand pine scrub, but should
also include:

-- pine-mesic oak

-~ xeric oak

-- sand live oak

-- improved, unimproved, and woodland pastures;

-- citrus groves;

-~ rangeland;

-- pine flat woods;

-- longleaf pine xeric oak;

-- sand pine;

-- gand pine plantations;

. forest regeneration areas;

-- sand other than beaches;

TIX Spaceport Licensing EA E-34



USFWS CORRSEPONDENCE REGARDING SCRUB JAY AREA

-- disturbed rural land in transition without positive indicators of intended activity; and
-- disturbed burned areas.

The presence of scrub oaks, no matter how sparsely distributed, is the key indicator of "scrub"
habitat,

Distances between transects, and between stations along transects, depend on many factors,
including power of the speaker used for broadcasting the calls, topography of the site, and the
density of the surrounding vegetation. Adequate spacing between transects can be estimated
roughly as the distance at which a person listening to the tape directly in front of the speaker
perceives the "bird" to be no more than about 100 meters away. A distance of 100 to 200 meters
between transects and between stations is generally adequate when using a good-quality,
hand-held cassette player broadcasting at full volume.

Surveys should be carried out on calm, clear days about one hour after sunrise, and should
terminate before midday heat or wind. Surveys should not be conducted in winds stronger than a
moderate breeze (5-8 mph), in mist or fog, or in precipitation exceeding a light, intermittent
drizzle. Heat and especially wind lowers the tendency for jays to respond to distant territorial
scolds, and wind reduces the distance over which recordings can be heard. Jays are also reluctant
to fly on windy days regardless of hour or season.

Surveys should be conducted during 1) spring (especially March), 2) fall (September and
October), when territorial displays are most frequent and vigorous, and 3) midsummer (July)
when young of the year are independent but still distingnishable by plumage. The poorest times
of the year to sutvey are late winter, when jays are most likely to fly far for food, and late spring
when the young are quiet and the adults are occupied with molt and feeding fledglings.

Transects may be driven or walked. If driven, step out or stand atop the vehicle at each playback
station. Broadcast the calls at each station for at least 1 minute in all four directions around the
playback station, emphasizing any direction in which low-growing oak scrub is the predominant
vegetation. On the vegetation map, plot the locations and indicate group size of all Florida
scrub-jays where they are first seen or heard. Distinguish adult-plumaged jays from
Jjuvenile-plumaged jays whenever possible

At localities with car trails, large areas of scrub can be surveyed with a vehicle in one day. On
foot, the process is more laborious because of the relatively large size of territories (often 10 to
40 acres). Once a group is located, stop broadcasting at that station. Remaining at this station
briefly should result in the assembly of the entire group. This allows one to estimate group size
and, if done during the midsummer, to distinguish young of the year from adults.

Sometimes two or more groups will be attracted to one station, usually from different directions.
Observers should be careful, therefore, to plot each group where it was first spotted or heard, not
at the site to which the jays were attracted. In rare circumstances, especially at sites where

9.
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numerous groups congregate at artificial food or water sources, it may be difficult to differentiate
groups, This is especially true where jays have become habituated and tame to human approach.
Again, in such cases careful observation is extremely important. Studies of such congregations
using color-marked jays have confirmed that almost always they consist of members of different
family groups. Often they may have crossed several territory boundaries to reach the neutral
feeding or drinking areas. The result gives a false impression of extremely high jay density.

It is essential that the subject area be surveyed as often as necessary (for a minimum of 5 days) to
establish an accurate count of jay groups and territorial boundaries. If more than 8 to 10 jays are
encountered at a single playback station during a fall or spring survey period, the jays at this site
should be monitored carefully over several visits and different times of day. Numbers will shift
as groups arrive and depart. Often it is possible to watch where the jays come from or return to as
a means of determining how many groups are represented, For determining territorial boundaries,
it is essential that the surveyor be familiar with different types of behavior exhibited by
scrub-jays. Territorial boundaries may be most accurately predicted through a combination of
observing scrub-jays and listening for territorial behavior (in the case where several families of
scrub-jays exist in contiguous habitat) or by including habitat suitable for cccupation by
scrub-jays within a territorial boundary (in the case where a family of scrub-jays is somewhat
isolated from other groups). If a question exists as to how many groups of scrub-jays are onsite,
or where to draw territorial boundaries, it is strongly recommended that the U.S. Fish and
Wildlife Service receive permission from the land owner to conduct an independent survey
onsite.

The key end products of this procedure are: 1) a complete count of all jay groups onsite; and 2)
an approximate territory map or home range center for each group.

Provide the U.S. Fish and Wildlife Service with a final report that includes the following, as
applicable:

A. An information sheet including:

-- Dates and starting and ending times of all surveys conducted.

-- Weather conditions during all surveys, including average temperature, wind speed and
direction, visibility, and precipitation.

-~ Total number of jay groups found, number of jays in each group and number of
juvenile-plumaged jays in each of these groups.

B. An aerial photograph or vegetation map depicting:
- The entire area of interest.
-- Transect lines and playback stations,
-- Locations of all jays seen or heard while conducting the survey or at any other time,
including flight direction. :
-- Approximate suspected territory boundaries between jay groups or suspected home
range centers for each group.
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Mail finat reports to:

Scrub-Jay Survey

U.S. Fish and Wildlife Service

6620 Southpoint Dr. South, Suite 310
Jacksonville, FL 32216-0958

Call us at 904-232-2580, extension 116, or email us at Annie Dziergowski@fws.gov
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o APPENDIX 4

THREATENED/ENDANGERED SPECIES INVENTORY OF THE SITE
BY STORM L. RICHARDS & ASSOCIATES, INC.,
) DATED JULY 31, 2003
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STORM L. RICHARDS & ASSOCIATES, INC.
ENVIRONMENTAL ASSESSMENTS, FEASIBILITY STUDIES, & PERMITTING
1804 MAPLE AVENUE
SANFORD, FLORIDA 32771-3358
(407) 323-9021  FAX: (407) 366-0538

DR, JEANNE FILLMAN-RICHARDS, President
DR. STORM L, RICHARDS

July 31, 2003

Mr. Scott C. Carr, C.M.
Director of Facilities, Operations,

& Planning
Space Coast Regional Airport
Titusville-Cocoa Airport Authority
355 Golden Knights Boulevard
Titusville, Florida 32780

Re:  Letter Report on Official Lists of Endangered and Potentially Endangered Fauna and
Flora in Florida (FGFWFC, 1 June 1994) on the proposed northwest development
area site, located on the east side of Perimeter Road west of Taxiways "D" and "F" at
the Space Coast Regional Airport, in Sections 2 & 3, Township 23 South, Range 38
East, Titusville, Brevard County, Florida 32780

Dear Mr. Carr:

The subject proposed northwest development area property is an approximately 30-acre site
located in a rural area in Titusville in Brevard County, Florida, in Sections 2 & 3,

Township 23 South, Range 38 East. The subject site is located on the east side of Perimeter
Road west of Taxiways "D" and "F" at the Space Coast Regional Airport (see Appendix
"A"—Maps of Site). This letter report represents the enumeration of the Official List of
Endangered and Potentially Endangered Fauna and Flora in Florida (Wood, 1994). The list
was derived by field investigation conducted in July 2003. The intent of this report will be to
inventory identified and possibly occurring threatened and endangered species on the site.

Specific Information

1. Developer:

Mr. Scott C. Carr

Senior Manager of Airports

Project Manager

Space Coast Regional Airport
Titusville-Cocoa Airport Authority
355 Golden Knights Boulevard
Titusville, Florida 32780

NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS * FLORIDA ASSOCIATICN OF ENVIRONMENTAL PROFESSIONALS
NATIONAL ENVIRONMENTAL ASSESSORS ASSQCIATION * FLORIDA ENVIRONMENTAL ASSESSORS ASSOCIATION
THE ASSOCIATION OF AMERICAN GEOGRAPHERS ¢ FLORIDA SOCIETY OF GEOGRAPHERS
THE GALILEQ CIRCLE OF THE AMERICAN GEOGRAPHICAL SOCIETY
REGISTER OF PROFESSIONAL ARCHAEOLOGISTS « FLORIDA ARCHAECLOGICAL COUNCIL
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Mr, Scott C. Carr, C.M.
Director of Facilities, Operations,
& Planning
Space Coast Regional Airport
Titusville-Cocoa Airport Authority
July 31, 2003 Page 2

2. Description of Activity:

This approximately 30-acre parcel will be developed in Titusville, Brevard
County, Florida, by the Space Coast Regional Airport/Titusville-Cocoa Airport
Authority

3. ELocation:

A Sections 2 & 3, Township 23 South, Range 38 East
B. County: Brevard
C. City: Titusville

4. Location Maps: See Appendix "A"

Site Description

The subject property is upland and consists predominantly of pine flatwoods and xeric oak
habitat. The overall area appears to be a mixture of several Florida Land Use, Cover, and
Forms Classification System (FLUCFCS) classes with xeric oak being dominant in some areas
and pine flatwood in other areas. The mixture is probably due to the lack of burning along
with longleaf and siash pine (Pinus palustris and P elliottii) growth on the site (see Appendix
"C"—Photoinventory of Site). FLUCFCS classifications were used to differentiate the
vegetative types on the site. The Level Il designations were used for habitat evaluation and
are as follows:

Type # Description

#410 Upland Coniferous Forests
#411 Pine Flatwoods

#413 Sand Pine

#421 Xeric Oak

These habitats including uplands and wetlands are suitable to a number of federal and state
protected species. A revised methodology based on the Wildlife Methodology Guidelines for
Section 18.D of the Application for Development Approval published by the Florida Game and
Fresh Water Fish Commission’s Office of Environmental Services (15 January 1988) was
used to inventory protected species as identified in the Official Lists of Endangered &
Potentially Endangered Fauna and Flora in Florida compiled by Mr. Don A. Wood,
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Endangered Species Coordinator and published by the Florida Game and Fresh Water Fish
Commission (1 June 1994).

The Wildlife Methodology Guidelines were used in a modified manner for upland surveys,
small mammal sampling, and herpetofaunal surveys as follows (pp. 7-10):

Upland Surveys:

Sherman’s fox squirrel (Sciurus niger shermani)

Florida scrub jay (Aphelocoma coerulescens coerulescens)
Burrowing owl (Speotyto cunicularia)

Osprey (Pandion haliaetus)

Florida grasshopper sparrow (Ammodramus savannarum flovidanus)
Southeastern American kestrel (Falco sparverius paulus)
Red-cockaded woodpecker (Picoides borealis)

Detection of individuals within this group can be difficult since these species
tend to exhibit either inherently low populations or solitary behavior, or both.
For this reason, survey efforts which fail to detect any of the species listed
above should not necessarily be construed to imply species absence, An
appropriate survey methodology should consist of morning and evening
pedestrian surveys (1500 feet of transect per 100 acres) across the site for a
minimum of five days. Transects should be meandered through areas of
suitable habitat and changed after each survey to maximize site coverage.
Transect locations should be mapped accordingly. Map all observations of
listed species as well as physical features which may indicate species presence
such as tree markings, tracks, nests, and cavity trees,

Small Mammal Sampling:

Florida mouse (Podomys flovidanus)

The location and number of small mammal transects should be based on the
distribution of available habitat across the site. Each transect should consist of
a minimum of 25 stations (two live traps placed within a 10-foot radius of the
station) per 50 acres of suitable habitat. Each transect should be sampled for
four consecutive 24-hour periods to obtain the necessary 200 trap-nights per
transect. Traps should be shaded and checked twice each day to prevent
dehydration of captured animals. Captured animals should be identified to
species and released. Final survey reports should include all habitat/transect
data. To maximize Florida mouse captures, sampling stations should be located
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in the immediate vicinity of stumps, fallen logs, pathways, and gopher tortoise
burrows. In some cases, it may be more appropriate to rely on gopher fortoise
survey results {o assist with the location of live trap transects.

Herpetofaunal Surveys:

Indigo snake (Drymarchon corais couperi)

Florida pine snake (Pituophis melanoleucus mugitus)
Gopher tortoise (Gopherus polyphemus)

Gopher frog (Rana capito [=areclata] aesopus)
Blue-tailed mole skink (Fumeces egregius lividus)
Sand skink (Neoseps reynoldsi)

Species in this group are extremely difficult to census due to their highly
cryptic nature and seasonal activity patterns. Investigators should be aware of
how seasonal and local conditions may influence individual species sampling
success.

Gopher frog, indigo snake, and Florida pine snake populations should be
censused using a combination of pedestrian surveys and funnel trapping. On
portions of the site that support moderate to high densities of gopher tortoises
(Gopherus polyphemus) (0.4 individuals per acre or greater), one-way funnel
traps (minimum three-foot length) should be placed at the burrow entrance of at
feast 25% of the active, inactive, and abandoned gopher tortoise burrows on a
site. Greater sampling effort for gopher frog populations should be expended
on burrows within one-half mile of intermittent wetlands. Traps should be
shaded and left in place for at least four consecutive days and checked twice
each day.

Upland pedestrian surveys for these species are best conducted during the
spring, summer, and fall months. When conducting winter month surveys,
investigators should closely observe gopher tortoise burrows for the presence of
basking indigo and Florida pine snakes in the vicinity of the burrow, and
gopher frogs just inside the burrow entrance. Snake observations can be
increased if surveys are conducted during warm sunny days between early and
mid-afternoon hours, During the months of February through October
following heavy rains, nighttime monitoring of frog vocalizations from
intermittent wetlands can be conducted to determine the presence of gopher
frog breeding habitat within a site,
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Site Review

Staff of Storm L. Richards & Associates, Inc., transected the site in July 2003. Special
attention to the xeric area was given for potential habitat of protected species. The site was
reviewed in the early morning and late afternoon hours on several occasions. Transects were
made throughout the property. The specifics of this inventory are attached to this basic
report.

Species Inventory

Xeric oak, upland coniferous forest and pine flatwood community types comprise the
dominant vegetative community types for the site in which protected species might occur.
The xeric habitat requires more evaluation and reconnaissance. This habitat is conducive to
Florida scrub jays (Aphelocoma coerulescens coerulescens), but none were sighted nor were
their distinctive twig- and sawpalmetto-lined nests sighted. Numerous gopher tortoise
(Gopherus polyphemus) burrows were inventoried during field review of the site.

Mature slash pines (Pinus elliottii) did not have nests of protected species such as eagles or
owls. No cavity trees were observed on the site. A listing of species potentially cccurring on
the site includes the following:

The upland area includes animals such as armadillo (Dasypus novemcinctus), Florida
mouse (Peromyscus floridanus), hispid cotton rat (Sigmodon hispidus), eastern
cottontail rabbit (Sylvilagus floridanus), white-tailed deer Odecoileus virginianus),
opossum (Didelphis virginiana), raccoon (Procyon lotor), and striped skunk (Mephitis
mephitis) as mammals observed or potentially occurring within on-site, Birds typically
may include, but are not limited to, Bachman’s sparrow (dimophila aestivalis),
red-tailed hawk (Buteo jamaicensis), red-shouldered hawk (Buteo lineatus), killdeer
(Charadrius vociferus), nighthawk (Chordeiles minor), common bobwhite (Colinus
virginianus), American kestrel (Falco sparverius), loggerhead shrike (Lanius
ludovicianus), turkey (Meleagris gallopavo), screech owl (Otus asio), and starling
(Sturnus vuigaris). Reptiles may typically include the yellow rat snake (Elaphe
obsoleta), eastern indigo snake (Drymarchon corais couperi), pygmy raitlesnake
(Sisturus militarius) pine snake (Pituophis melanoleucus mugitus), box turtle
(Terrapene carolina), gopher tortoise (Gopherus polyphemus), and the Florida ribbon
snake (Thamnophis sauritus). Red-cockaded woodpeckers (Picoides borealis) are not
anticipated to use this site due to the lack of mature pine trees in the area.

Xeric habitat on the site includes animals which are limited to those which are tolerant

of dry conditions and high temperatures. Deer which may utilize these areas feed on
the fruits of the oaks. Armadillos (Dasypus novemcinctus) and gopher tortoises
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{Gopherus polyphemus) along with blue-tailed mole skinks (Eumeces egregius lividus)
may inhabit the xeric oak scrub. Bachman’s sparrow, rufous-sided towhee (Pipilo
erthrophthalmus), great-crested flycatcher (Myarchus crinitus), and Florida scrub jays
(Aphelocoma coerulescens coerulescens) could occur in this habitat, but there was no
evidence of past or current occurrence of species.

Threatened and Endangered Species

Species which occur or could potentially occur on the proposed northwest development area
site and have legal status according to the Florida Fish and Wildlife Conservation Commission
(FFWCC) and the U.S. Fish and Wildlife Service (USFWS) are listed in Appendix "B"—List
of Protected Animals with Potential for Occurrence on the Proposed Notrthwest Development
Area Site, Sections 2 & 3, Township 23 South, Range 38 East, Titusville, Brevard County,
Florida. Numerous gopher tortoise (Gopherus polyphemus) burrows were observed on the
site. Other vertebrates which may occur in association with the gopher tortoise population
include the Florida gopher frog (Rana capito [= areolata) aesopus), the Florida short-tailed
mouse (Podomys floridanus), and the eastern indigo snake (Drymarchon corais couperi),
which were not observed. Please do not hesitate to call if you have any questions.

Respectfully submitted, ‘,_.\\\\
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Appendices:

"A":  Maps of Site

"B": List of Protected Animals with Potential for Occurrence on the Proposed
Northwest Development Area Site, Sections 2 & 3, Township 23 South,
Range 38 East, Titusville, Brevard County, Florida

"C": Photoinventory of Site
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APPENDIX "A"

MAPS OF SITE
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USGS MAP OF PROPOSED NORTHWEST DEVELOPMENT AREA

3-1 TopoQuads Copyright & 1999 DelLarme Yarmouth, DME H096 Source Data; USGS |b-——;--—{500 ft Sealer 12 12,360 Detail 14-0 Datom: WGSSS
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SOIL CONSERVATION SERVICE (SCS) SOILS MAP
OF PROPOSED NORTHWEST DEVELOPMENT AREA
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APPENDIX "B"

LIST OF PROTECTED ANIMALS WITH POTENTIAL FOR OCCURRENCE
ON THE PROPOSED NORTHWEST DEVELOPMENT AREA SITE,
SECTIONS 2 & 3, TOWNSHIP 23 SOUTH, RANGE 38 EAST,
TITUSVILLE, BREVARD COUNTY, FLORIDA
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LIST OF PROTECTED ANIMALS WITH POTENTIAL FOR OCCURRENCE ON
THE PROPOSED NORTHWEST DEVELOPMENT AREA SITE, SECTIONS 2 & 3,
TOWNSHIP 23 SOUTH, RANGE 38 EAST, TITUSVILLE, BREVARD COUNTY,

FLORIDA
Designated Status’
Species Habitat USFWS? FFWCC?
Birds:
Aphelocoma coerulescens Oak habitat; habitat T T
coerulescens available; no scrub
Florida scrub jay jays sighted
Haliaeetus 1. Near rivers and T T
leucocephalus marshes; none
Southern bald eagle sighted; no nests;
preferred habitat
not available
Pandion haliaetus Near rivers, lakes;
Osprey none sighted SSC
Picoides borealis Mature pine trees; E T
Red-cockaded no cavity trees;
woodpecker none sighted
Picoides villosus Varicty of habitat; 4 4
audoboni none sighted
Hairy woodpecker
Reptiles and Amphibians:
Drymarchon corais couperi Dry, sandy arcas; T T
Eastern indigo snake possible occurrence;
none sighted
Gopherus polyphemus Live oak, pine, C2 SSC
Gopher tortoise turkey oak; numerous
burrows sighted
E-49
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Designated Status'

Species Habitat USFWS§? FFWCC?

Reptiles and Amphibians--Continued

Pituophis melanoleucus Dry, sandy areas; C2 SSC
Florida pine snake possible occurrence;
none sighted

Rana aereolata aesopus Dry, sandy areas; C2 SSC
(= Rana capitu) some possibility of
Florida gopher frog occurrence; none
sighted
Mammals:
Podomys floridanus Sand pine scrub, Cc2 SSC
Florida short-tailed early successional
mouse stage; possible
occurrence; none
sighted

'E = Endangered; T = Threatened; SSC = Species of Special Concern; C2 = Candidate for
listing, with some evidence of vulnerability although with insufficient information at present
to support listing, but which is encouraged for consideration in environmental planning,

*U.S. Fish and Wildlife Service

*Florida Fish and Wildlife Conservation Commission (former
Florida Game and Freshwater Fish Commission)

*Listed under other species reviews.
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APPENDIX "C"

PHOTOINVENTORY OF SITE
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Photo 1: Representative vegetation near Station #1, xeric oak. No Florida scrub jays
(Aphelocoma coerulescens coerulescens) sighted during S-day monitoring
inventory.

Photo 2: Representative vegetation near Station #3, pine flatwood, sawpalmetto

understory. No Florida scrub jays sighted during 5-day inventory.

TR
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Photo 3: View of area in central portion of site, xeric oak and pine flatwood emerging.

Photo 4: Representative view of eastern side of site near Station #14, pine
flatwood and xeric oak; no Florida scrub jays sighted.
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) Photo 5: Representative view near Station #15, pine flatwood and xeric oak mixture;
\ no Florida scrub jays sighted,

Photo 6; View of xeric oak habitat located on east side of northwest
/ development area; no Florida scrub jays sighted.
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APPENDIX C
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APPENDIX F

Cultural Resources Assessment Report Executive
Summary

A copy of the complete “PHASE | CULTURAL RESOURCE ASSESSMENT SURVEY OF
THE SPACE COAST REGIONAL AIRPORT, BREVARD COUNTY, FLORIDA” is
available upon request from:

Stacy Zee
Environmental Specialist
FAA Commercial Space Transportation
800 Independence Ave SW, Suite 325
Washington, DC 20546
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NOISE METHODOLOGY APPROVAL

Q

Office of Environment and Energy 800 Independence Ave., S.W.
U.S. Deparment Washington, D.C. 20591
of Transportation
Federal Aviation
Administration
September 22, 2014
Daniel Murray

Office of Commercial Space Transport
Federal Aviation Administration

800 Independence Ave. SW
Washington, DC 20591

Dear Mr. Murray,

The Office of Environment and Energy (AEE) has reviewed the proposed non-standard noise
modeling method for the launch noise associated with the proposed Concept Y Reusable Launch
Vehicle (RLV) from Titusville Spaceport based at Space Coast Regional Airport (TIX). This is in
support of the noise impact analysis for the National Environmental Policy Act (NEPA)
Environmental Assessment. In accordance with FAA Order 1050.1e, all non-standard noise analysis
must be approved by AEE. This letter serves as AEE’s response to the proposed noise method for the

NEPA document.

The methodology is a quantitative analysis based on the latest available methods for launch noise.
The FAA does not currently have an approved model for launch vehicles and the document includes
a proposed noise modeling methodology for the launch vehicle. The proposed noise modeling
method is based on the best available research and understanding.

Given the proposed launch noise method is based on the best available research on vehicle launches,
this approach is appropriate for the NEPA document for the Titusville Spaceport based at Space
Coast Regional Airport for the Concept Y RLV. AEE concurs with the launch noise methodology
used for this project. Please understand that this approval is limited to this particular project and
vehicles. Any additional projects using this or other launch noise methodologies or variations of
launch vehicles not mentioned here will require separate approval.

Sincerely,

Rebecca Cointin, Manager
AEE/Noise Division

Space Coast Air and Spaceport Environmental Assessment G-1
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Acronyms and Abbreviations
The following acronyms and abbreviations are used in the report:

AFCEE Air Force Center for Engineering and Environment
AST Office of Commercial Space Transportation
BRRC Blue Ridge Research and Consulting, LLC

CFR Code of Federal Regulations

dB decibel

dBA A-weighted decibel level

DNL Day-Night Average Sound Level

DSM-1 Distributed Source Method 1

EA Environmental Assessment

FAA Federal Aviation Administration

ft foot/feet

kg kilogram

km kilometer

Ibf pound force

lbm pound mass

Lmax maximum unweighted OASPL

LOX Liquid Oxygen

m meters

N newton

NEPA National Environmental Policy Act

NIHL noise-induced hearing loss

NIOSH National Institute for Occupational Safety and Health
OASPL overall sound pressure level

OSHA Occupational Safety and Health Administration
psf pounds per square foot

RLV reusable launch vehicle

RUMBLE The Launch Vehicle Acoustic Simulation Model
RS&H RS&H, Inc.

RSRM reusable solid rocket motor

S.L. sea level

sec second

SEL Sound Exposure Level

TICO Titusville-Cocoa Airport Authority

TIX Space Coast Regional Airport

uPa micropascal

Blue Ridge Research and Consulting, LLC - 29 N. Market St. Suite 700, Asheville NC 28801 - (828) 252-2209 4



Noise Study for the Titusville Spaceport Environmental Assessment ﬁ

Final Report — March 2016 — DRAFT BLUE RIDGE

RESEARCH AND CONSULTING

1 Introduction

The Titusville-Cocoa Airport Authority (TICO) is proposing to operate a commercial space launch site at
the Space Coast Regional Airport (TIX), in Titusville, Florida, also referred to as the Titusville Spaceport,
for the operations of horizontal take-off and horizontal landing reusable launch vehicles (RLV). To operate
a commercial space launch site, the TICO must obtain a commercial launch site operator license from the
Federal Aviation Administration (FAA) Office of Commercial Space Transportation (AST). The launch site
operator license would remain in effect for five years from the date of issuance (14 CFR Part 420.43).
Therefore, a five-year study period from 2018 through 2023 is used in the analysis since RLV launch
operations are forecasted to begin in 2018. The following report documents the noise study performed as
part of the TICO’s efforts in obtaining a commercial space launch site operator’s license at TIX.

The issuance of a launch site operator license is considered a Federal action subject to environmental
review under the National Environmental Policy Act (NEPA) of 1969 as amended (42 United States Code
[U.S.C.] §4321, et seq.). The noise impact of the proposed future actions is evaluated based on the FAA
Order 1050.1F, Environmental Impacts: Policies and Procedures. A significant noise impact is one in which
“the action would increase noise by DNL 1.5 dB[A] or more for a noise sensitive area that is expose to
noise at or above the DNL 65 dB[A] noise exposure level, or that will be exposed at or above this level due
to the increase, when compared to the no action alternative for the same timeframe.” Where DNL is
defined as the Day-Night Average Sound Level (see Section 2.1).

TIX is a corporate and commercial charter facility owned by the TICO, currently conducting an average of
272 daily itinerant and local operations consisting of general aviation and military activities. An
environmental noise analysis was prepared by Michael Baker International to determine the No Action
Alternative DNL noise contours from the aircraft operations at TIX. The aircraft operations were projected
to 2018 and 2023 for the community noise exposure comparison encompassing the length of the study
period.

The Titusville Spaceport (the Proposed Action) would include 50 departures and arrivals per year of each
of the Concept X, Y, and Z RLVs in addition to the projected aircraft operations at TIX. Michael Baker
International has prepared the environmental noise analysis corresponding to the projected aircraft
operations at TIX (No Action Alternative) and the proposed operations of the Concept X and Concept Z
RLVs. The following report documents the noise analysis for operations of a Concept Y RLV and the
community noise exposure of the Proposed Action (Concept X, Y, and Z RLVs in addition to the projected
aircraft operations). The community noise exposure of the Proposed Action on a DNL basis was then
compared to the No Action Alternative to determine if a significant noise impact would occur as a result
of the Proposed Action.

This noise study describes the environmental noise associated with the Proposed Action. Section 2
summarizes the noise metrics discussed throughout this report; Section 3 describes the general
methodology of the Concept Y RLV launch noise and sonic boom noise models; Section 4 describes the
acoustical modeling input parameters for TIX; and Section 5 presents the noise modeling results. A
summary is provided in Section 6 to document the notable findings of this noise study.
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2 Noise Metrics and Criteria

2.1 Noise Metrics

Any unwanted sound that interferes with normal activities or the natural environment can be defined as
noise. Noise sources can be continuous (constant) or transient (short-duration) and contain a wide range
of frequency (pitch) content. Determining the character and level of sound aids in predicting the way it is
perceived. Both launch noise and sonic booms are classified as transient noise events.

The decibel (dB) is a ratio that compares the sound pressure of the sound source of interest (e.g. the
rocket launch) to a reference pressure (the quietest sound we can hear, 20 yPa (micropascal)). Standard
weighting filters help to shape the levels in reference to how they are perceived. An “A-weighting” filter
approximates the frequency response of human hearing, adjusting low and high frequencies to match the
sensitivity of human hearing. For this reason, the A-weighted decibel level (dBA) is commonly used to
assess community noise. However, if the structural response is of importance to the analysis, a
“Flat-weighted” (unweighted) level is more appropriate.

The impact of noise can be described with the use of noise metrics, which depend on the nature of the
event and who or what is affected by the sound. Individual time-varying noise events have two main
characteristics: a sound level that changes throughout the event and a period of time during which the
event is heard. The overall sound pressure level (OASPL) provides a measure of the sound level at any
given time, while the maximum OASPL (Lmax) indicates the maximum OASPL achieved over the duration of
the event. Sound Exposure Level (SEL) represents both the magnitude of a sound and its duration. SEL
provides a measure of the cumulative noise exposure of the entire acoustic event, but it does not directly
represent the sound level heard at any given time. Mathematically, it represents the sound level of a
constant sound that would, in one second, generate the same acoustic energy as the actual time-varying
noise event. For sound generated by rocket launches, which last more than one second, the SEL is greater
than the Lmax because an individual launch can last for minutes and the Lmax 0ccurs instantaneously. Sonic
boom noise levels are described in units of peak overpressure in pounds per square foot (psf).

The DNL is a cumulative noise metric that accounts for the SEL of all noise events in a 24-hour period.
Typically, DNL values are expressed as the level over a 24-hour annual average day. In order to account
for increased human sensitivity to noise at night, a 10 dB penalty is applied to nighttime events (occurring
between the hours of 10:00 p.m. and 7:00 a.m.). Noise contour maps of these metrics are comprised of
lines of equal noise level or exposure, and they serve as visual aids for assessing the impact of noise on a
community.
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2.2 Noise Criteria

Noise criteria have been developed to protect the public health and welfare of the surrounding
communities. The impacts of launch noise and sonic booms are evaluated on a cumulative basis in terms
of human annoyance per FAA Order 1050.1F. In addition, sonic booms impacts are evaluated on a single-
event basis in regards to hearing conservation and structural damage criteria.

2.2.1 Human Annoyance

FAA Order 1050.1F, states that a significant noise impact would occur if the “action would increase noise
by DNL 1.5 dB[A] or more for a noise sensitive area that is exposed to noise at or above the DNL 65 dB[A]
noise exposure level, or that will be exposed at or above this level due to the increase, when compared
to the No Action Alternative for the same timeframe”. DNL is based on long-term cumulative noise
exposure and has been found to correlate well with adverse community impacts for regularly occurring
events including aircraft, rail, and road noise (Schultz, 1978; Finegold, et al., 1994). Noise studies used in
the development of the DNL metric did not include rocket noise, which are historically irregularly
occurring events. Thus, it is acknowledged that the suitability of DNL for infrequent rocket noise and sonic
boom events is uncertain. DNL contours are provided in compliance with FAA requirements as the FAA
considers DNL the best available metric to estimate the potential long-term annoyance.

2.2.2 Hearing Conservation

A sonic boom is the sound associated with the shock waves created by a vehicle traveling through the air
faster than the speed of sound. Multiple federal government agencies have provided guidelines on
permissible noise exposure limits on impulsive noise such as a sonic boom. These documented guidelines
are in place to protect one’s hearing from exposures to high noise levels and aid in the prevention of
noise-induced hearing loss (NIHL). In terms of upper limits on impulsive or impac